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San Onofre Nuclear Generating Station, Unit 2 

Dear Sir or Madam: 

In compliance with 10CFR50.73(a)(2)(iv)(A), this submittal provides Licensee 
Event. Report (LER) 2008-004 to report an event that resulted in a reactor trip. 
Neither the health nor the safety of plant personnel or the public was affected by 
this occurrence. 

If you require any additional information, please contact me. 

Sincerely, 

Albert R. Hochevar 
Station Manager 

Unit 2 LER No. 2008-004 

cc:DE. E. Collins, NRC Regional Administrator, Region IV 
G. G. Warnick, NRC Senior Resident Inspector, San Onofre Units 2 & 3 

P.O. Box 128 
San Clemente, CA 92674-0128 



 

NRC FORM 3666 U.S. NUCLEAR REGULATORY APPROVED BY OMB: NO. 3150-0104W EXPIRES: 08/31/2010 

(9-2007)W COMMISSION Estimated burden per response to comply with this mandatory information collection request: 50 hours. 
Reported lessons learned are incorporated into the licensing process and fed back to industry. Send 
comments regarding burden estimate to the Records Management Branch (T-6 E6), U.S. Nuclear 
Regulatory Commission,WWashington, DCWW20555-0001,Wor byWinternet e-mail to bjs@nrc.gov,WandLICENSEE EVENT REPORT (LER) to the Desk Officer, Office of Information and Regulatory Affairs, NEOB-10202 (3150-0104), Office of 
Management and Budget, Washington, DC 20503.WIf a means used to impose information collection(See reverse for required number of 
does not display a currently valid OMB control number, the NRC may not conduct or sponsor. and adigits/characters for each block) 
person is not required to respond to, the information collection. 

1. FACILITY NAME 	 2. DOCKET NUMBER 3. PAGE 

San Onofre Nuclear Generating Station Unit 2 05000-361 	 1 OF 3 

4. TITLE 

Malfunctioning stator water cooling system check valve causes reactor trip 
5. EVENT DATE 6. LER NUMBER 7. REPORT DATE 8. OTHER FACILITIES INVOLVED 

FACILITY NAME DOCKET NUMBER 

MO DAY YEAR YEAR 
SEQUENTIAL 

NUMBER 
REV 
NO 

MO DAY YEAR 

FACILITY NAME DOCKET NUMBER 

6 05 2008 2008-004-00 8 1 2008 

11. THIS REPORT IS SUBMITTED PURSUANT TO THE REQUIREMENTS OF 10 CFR §: (Check all that apply)9. OPERATING 
MODE 1 

20.2201(b) 20.2203(a)(3)(ii) 50.73(a)(2)(ii)(B) 50.73(a)(2)(ix)(A) 

20.2201(d) 20.2203(a)(4) 50.73(a)(2)(iii) 	 50.73(a)(2)(x)10. POWER 97LEVEL 20.2203(a)(1) 50.36(c)(1)(i)(A) X 50.73(a)(2)(iv)(A) 	 73.71(a)(4) 

20.2203(a)(2)(i) 50.36(c)(1)(ii)(A) 50.73(a)(2)(v)(A) 	 73.71(a)(5) 

20.2203(a)(2)(ii) 50.36(c)(2) 50.73(a)(2)(v)(B) 	 OTHER 
Specify in Abstract below or in NRC Form

20.2203(a)(2)(iii) 50.46(a)(3)(ii) 50.73(a)(2)(v)(C) 366A 

20.2203(a)(2)(iv) 50.73(a)(2)(i)(A) 50.73(a)(2)(v)(D) 

20.2203(a)(2)(v) 50.73(a)(2)(i)(B) 50.73(a)(2)(vii) 

20.2203(a)(2)(vi) 50.73(a)(2)(i)(C) 50.73(a)(2)(viii)(A) 

.".20.2203(a)(3)(i) 50.73(a)(2)(ii)(A) 50.73(a)(2)(viii)(B) 

12 LICENSEE CONTACT FOR THIS LER 
NAME 	 TELEPHONE NUMBER (Include Area Code) 

Albert R. Hochevar, Station Manager 	 949-368-9275 
13. COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT 

MANU- REPORTABLE 	 MANU- REPORTABLE TO
CAUSE SYSTEM COMPONENT 	 CAUSE SYSTEM COMPONENT

FACTURER TO EPIX 	 FACTURER EPIX 

N 

15. EXPECTED14. SUPPLEMENTAL REPORT EXPECTED 	 MONTH DAY YEAR 
SUBM SSION 

X NOYES (If yes, complete EXPECTED SUBMISSION DATE) 	 DATE 

16. ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines) 

On June 5, 2008 (Event Date), with Unit 2 at approximately 97 percent power, plant personnel began a 
monthly test of the stator water cooling system. In accordance with the.test procedure, Operators swapped 
the stator water pumps by starting the pump that was in standby and then stopping the operating pump. 
Three alarms were received in quick succession indicating a reduction in stator water flow. Approximately 
two minutes later, the Main Generator [TA] tripped from a "Rectifier Low Flow." At approximately 2256 PDT, 
Unit 2 reactor automatically tripped on a "Loss of Load" signal. 

SCE's cause evaluation concluded that a pump discharge check valve momentarily remained open following 
the stator water pump swap and then slammed shut. The resulting pressure spike was sufficient to lift one or 
both of the relief valves on the stator water heat exchangers. The discharge from the relief valve(s) reduced 
stator cooling water flow and resulted in a main generator trip and a reactor trip. 

SCE repaired the malfunctioning check valve and has suspended monthly stator water cooling flow testing at 
both Units pending further evaluation. 

This event remained bounded by the Updated Final Safety Analysis evaluation of a loss of load event. 
Therefore, the significance of this event was minimal. 
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Plant: San Onofre Nuclear Generating Station (SONGS) Unit 2 
Event Date: June 5, 2008 
Reactor Vendor: Combustion Engineering 
Mode: Mode 1- Power 
Power: 97 percent 

Background: 

The Main Generator stator water cooling system [TJ] removes heat from stator windings and excitation 
rectifiers [TL] and includes two parallel cooling water pumps and two heat exchangers. The system is 
operated with one pump running and one pump in standby. The stator operating temperature is 
maintained by a minimum flow rate of approximately 595 gpm to the windings and the main exciter static 
rectifiers receive a minimum flow of 4 gpm. A sustained decrease in either rate results in an automatic 
main generator trip [TB] and a subsequent reactor trip. 

Description of Event: 

On June 5, 2008 (Event Date), with Unit 2 at approximately 97 percent power, plant personnel began a 
monthly test of the stator water cooling system. In accordance with the test procedure, Operators 
swapped the stator water pumps by starting the pump that was in standby and then stopping the 
operating pump. The operator in attendance reported that a check valve that prevents backflow through 
the non-running pump shut louder than expected. Three alarms were received in quick succession 
indicating a reduction in stator water flow and rectifier water flow. Approximately two minutes later, the 
Main Generator [TA] tripped from a "Rectifier Low Flow." At approximately 2256 PDT, Unit 2 reactor 
automatically tripped on a "Loss of Load" signal. On June 6, 2008 at 0148 PDT, Southern California 
Edison reported this occurrence to the NRC in accordance with 10CFR50.72(b)(3)(iv)(A) (NRC Event Log 
# 44273). 

Cause of the Event: 

SCE's cause evaluation concluded that a pump discharge check valve momentarily remained open 
following the stator water pump swap and then slammed shut. The resulting pressure spike was 
sufficient to lift one or both of the relief valves on the stator water heat exchangers. The discharge from 
the relief valve(s) reduced stator cooling water flow through the rectifier and resulted in a main generator 
trip and a reactor trip. 

Inspection of check valve S21413MU055 revealed that the disc was contacting the valve body on the 
sides. Over time, this contact between the disc and valve body resulted in the disc briefly becoming stuck 
and slamming closed on reverse flow during system testing. 

Corrective Actions: 

SCE has completed the following corrective actions: 

1. SCE repaired the malfunctioning check valve. 
2. SCE inspected the check valve on the parallel pump revealing no similar wear. 
3. The heat exchanger relief valves were removed and replaced by bench tested spares. 
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4. 	The removed cooler relief valves were tested and performed as expected. 
5. 	SCE reviewed recorded temperatures on the outlet of the stator and determined that very little 

temperature changes were evident during the transient. 
6. 	SCE performed the generator stator cooling water flow trip test, off-line before unit re-start, with no 

abnormal results. 

The corresponding check valves at Unit 3 have not yet been inspected because Unit 3 was operating at 
full power at the time of the Unit 2 trip and remains at full power at the time of this report. SCE has 
suspended monthly stator water cooling flow testing at Unit 2 and Unit 3 pending further assessment. 

Safety Significance 

This event was bounded by the Updated Final Safety Analysis evaluation of a loss of load event. 
Therefore, the significance of this event was minimal. 

Additional Information: 

The SONGS Plant Computer System (PCS) is a non-safety related system used to monitor and record 
plant parameters. During the review of the PCS-generated Sequence of Events (SOE) report after the 
June 5, 2008 Unit 2 trip, two anomalies were noted. The SOE indicated that six of eight reactor trip circuit 
breakers (RTCBs) opened before the initiating loss of load trip signal. SCE considers this indication to be 
non-credible. The SOE also indicated that the remaining two of eight RTCBs opened 149 milliseconds 
after the first six. SCE concluded the integrated clock in the SOE printed circuit card was unreliable and 
replaced the card. As a precaution, the relay that initiates the opening of the SOE-reported slow 
responding RTCBs was replaced and tested with satisfactory results. 

Following this reactor trip, both main feedwater pumps exhibited undesired oscillation in output flow. 
Operations personnel secured one pump and took manual control of the second pump. SCE determined 
the feedwater pump oscillations were caused by a recently installed digital feedwater control system. 
SCE has changed a proportional gain setting in the digital feedwater control system to dampen this 
phenomenon. 

In the past three years, there have been no reported occurrences related to degraded check valves or 
other plant trips caused by a loss of stator cooling water flow. 
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